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REMARKS 

Claims 1-4, 6-17, 19-30, 32,34-72, 74, 76-85, and 88-91 are pending in this 
application. Claims 6, 7, 1 1, 12, 14-17, 22-24, 26, 34-40, 42-46, 49, 50, 53-58, 62-65, 
68, 76-83, 85, and 89-91 have been withdrawn from consideration as being drawn to a 
non-elected invention. New claims 92 - 101 have been added. New claims 92, 93, 95-99 
are readable on Group 1. New claim 94 is readable on Fig. 20d. New claims 100 and 
101 are readable on Fig. 20b. 

Claims 1, 3, 4, 8-10, 20, 25, 27, 28, 29, 47, 59, 61, 66, 67, 70, 71, 74 and 84, have 
been amended and claims 2, 5, 13, 18, 31, 33, 41, 73, 75, 86 and 87 have been cancelled 
without prejudice. Typographical errors have been corrected by replacing "then" with 
"than" in claims 20, 25, 61, 66 and 67. 

Dependent claim 8 has been amended to depend from amended claim 1. 

In amended Fig. 18 reference numeral 7 now points to the gap as described in the 
specification: " gap 7 being formed between this waveguide and the lamp." 

While Applicants believe that the originally presented claims are patentable over 
all of the art cited in the Office Action as well as all other references submitted by 
Applicants, the claims have nonetheless been amended or cancelled as follows in order to 
expedite the application toward allowance. The amendments and cancellations are 
therefore made without prejudice or disclaimer, and Applicants reserve the right to 
pursue the original scope of the claims as provided prior to the cancellation or 
amendments, such as through continuation practice. Support for the amendments can be 
found throughout the specification, figures and in the claims as filed. 

Specifically, support for the phrase as recited in claims 1 and 47, " wherein the 
uniformity of an optical output from the apparatus is enhanced and the radiation losses 
are lessened by said waveguide being positioned adjacent the lamp to reduce a gap 
formed between said second surface and the lamp and the distance between the first and 
second surfaces of said waveguide being of a selected length " can be found on page 26, 
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line 18 through page 27 line 10 and page 27 lines 20-30 and in original dependent claims 
18,19, 22 and 23. 

Support for the phrase "wherein the source includes an axis having a length 
greater than a corresponding length of said second surface and said apparatus further 
comprises a second reflector having surfaces disposed adjacent said waveguide and 
spaced apart from the source, and having reflective surfaces substantially parallel to said 
second surface and extending beyond said second surface to direct photons from the 
source toward said first reflector" as recited in claim 59 can be found at page 12, lines 1-7 
and Fig. 2a. 

Support for the phase " having an index of refraction greater than 1.4 " in claim 
66, can be found on page 27, line 3. Support for the phrase " having an index of 
refraction greater than 1.7 " in claim 67 can be found on page 27, line 5. Support for the 
phase as recited in claim 67 "walls are substantially uncoated" can be found on page 27, 
line 2. 

Support for the phases " said waveguide and said reflective mechanism are each 
positioned substantially in point contact to said source" in claim 70 and "wherein said 
waveguide and said reflective mechanism are each positioned proximate to the source 
such that the losses of optical radiation due to reflections between the patient's skin and 
said surface of said reflective mechanism are substantially minimized" as recited in claim 
74 can be found on page 27 lines 8-10 and in original dependent claim 5. 

Support for amended claim 84 and new dependent claim 95 can be found on page 
28 line 9 through page 29 line 5 and Fig. 18. 

Support for new dependent claim 92 reciting "plurality of angled walls extending 
between said first and second surfaces; and a second reflective mechanism at least 
partially surrounding said plurality of angled walls and having a plurality of reflective 
surfaces disposed substantially parallel to corresponding ones of said plurality of angled 
walls" can be found on page 1 1 lines 27-30 and Fig. la. 
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Support for new dependent claim 93 reciting "a third reflective mechanism 
disposed adjacent said waveguide and spaced apart from the lamp, and having reflective 
surfaces substantially parallel to said second surface and extending beyond said second 
surface to direct photons from the lamp toward said first reflective mechanism" can be 
found on page 12 lines 4-8 and Fig. 2a. 

Support for new dependent claim 94 reciting "wherein said waveguide surface 
includes at least one of a modulated profile, a spatial mask, a flat mask and a phase 
mask" can be found on page 32 lines 15-21. Support for dependent claim 96 can be 
found on page 16 line 25 and Fig. 10. Support for dependent claim 97 can be found on in 
Fig. 19. Support for claim 98 and 99 can be found on page 24 line 4. Support for 
dependent claim 100 and 101 can be found Fig. 20b. 



Accordingly, no new matter has been added by the proposed amendments. 

Applicants respectfully traverse the Examiner's rejections and request 
reconsideration of the application in view of the amendments made above and the 
remarks that follow. 

Rejections under 35 U.S.C. § 102(b) 

Claims 1-4, 9, 19-21, 25, 27, 32, 41, 47, 51, 59-61, 66, 67, 69, 70, 74 and 84 are 
rejected under 35 USC § 102(b) as being anticipated by Eckhouse ('478). Based on the 
amendments and the following remarks, Applicants respectfully request reconsideration 
and withdrawal of the anticipatory rejections. 

As amended, Applicants' invention relates to an apparatus for performing a 
procedure on a treatment area of a patient's skin. The apparatus includes a lamp, a 
waveguide adapted to be in optical communication with the patient's skin and a 
mechanism for directing photons from the lamp through the waveguide to the patient's 
skin to reduce photon leakage and other means to lessen radiation losses. Applicants' 
specification describes various forms of waveguides (See, for example, page 3, lines 27- 
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32 of the Specification). In some embodiments of the invention, the waveguide can be a 
"concentrator waveguide" with walls which angle in so that the skin-contacting surface of 
the waveguide is smaller than the light-receiving side of the waveguide (see Specification 
page 11, lines 21-25). For example, the waveguide may be in the form of a cut right- 
angle pyramid (Fig. 15) or a curved pyramid (Fig. 16) prism. This "concentrator 
waveguide" provides increased intensity of the fluence from a lamp on the skin surface 
(see Specification, page 27, line 15). 

In addition, Applicants have recognized that uniform output at the surface of a 
patient's skin is desirable and can be achieved by selecting a waveguide length and in 
addition lessen energy loss in a waveguide due to absorption caused by reflections can 
also be achieved, for example, by selecting waveguide parameters such as length, shape 
and index of refraction and placement relative to the optical radiation source. (See, 
Specification 26, line 18 through page 27 line 10 and page 27 lines 20-30. 

In contrast, the Eckhouse reference discloses a device, containing a flash lamp 
and an elliptical reflector to focus the source onto the treatment area. Eckhouse suggests 
that "Using the central 5 cm [of the tube] assures a high degree of uniformity of energy 
density in the exposed skin area." The Eckhouse device disadvantageous^ blocks the 
focused output beam with an iris thereby increasing radiation losses. Eckhouse teaches 
that "[t]he reflector has an elliptical cross-section in a plane parallel to the axis of the 
linear flash tube, and the linear flash tube is located at one focus of the ellipse while the 
linear to circular transfer unit is located at the other focus of the ellipse." The gap 
between the lamp 14 and the fiber bundle 96 of Eckhouse is not minimized but is 
positioned to be at the focal point of the elliptical reflector 98. 

As recited in Applicants' claim 1, the length of the waveguide is selected to 
enhance uniformity of an optical output and to lessen radiation losses . In several 
embodiments of the Applicants' invention this waveguide configuration provides 
"optical conjugation between the reflector 3 and the skin 1 (i.e. the transportation of lamp 
light and reflected light to the skin and back with minimum losses)." (See, for example, 
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page 26, lines 19-20 of the Specification) Applicants have discovered in one 
embodiment that increasing the distance between the lamp and the waveguide by 1-3 mm 
will dramatically reduce the energy output at the first surface of the waveguide. For 
example, changing the gap between a 12 mm tube (i.e. a cooling tube surrounding a 
lamp) and input surface of a 12 mm x 50 mm waveguide from 1 mm to 3 mm reduces 
optical efficiency 15-20%. 

The Eckhouse reference does not teach or suggest using a waveguide configured 
to enhance the uniformity of the optical output, and selecting the waveguide length and 
positioning the waveguide close to the optical source to lessen radiation losses, as 
required by independent claims 1, 47, 70 and 74 (and dependent claims dependent 
therefrom). Furthermore, the Eckhouse reference does not recognize the advantages of 
providing additional reflectors to lessen radiation losses as are disclosed by the 
Applicants' specification. The Eckhouse reference does not teach using a waveguide as 
recited by independent claims 1, 47 and 70, 74 configured to enhance the uniformity of 
the optical output. 

Dependent claim 4 adds a further patentably distinct feature of the invention 
reciting "wherein said first reflective mechanism is sized and mounted with respect to the 
lamp so as to minimize the number of reflections for each photon reflected from said first 
reflective mechanism." Dependent claim 19 adds a further patentably distinct feature of 
the invention reciting " waveguide has resonances as a function of waveguide length, and 
wherein the length of said waveguide is equal to one of the resonant lengths ." 

Dependent claim 27 adds a further patentably distinct feature of the invention 
reciting "said waveguide is patterned to control the delivery of photons to the patient's 
skin." 

As claims 3-4, 9, 19-21, 25, 27, and 32, depend from allowable claim 1 and claim 
51 depends from allowable claim 47 and cites additional structure, they too are allowable 
for analogous reasons. 
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As to claim 59 (and dependent claims dependent therefrom), the Eckhouse 
reference does not teach using a second reflector having surfaces disposed adjacent the 
waveguide and spaced apart from the source, and having reflective surfaces substantially 
parallel to the second surface of the waveguide to direct photons from the source toward 
said first reflector. Dependent claim 61 adds a further patentably distinct feature of the 
invention reciting " waveguide has resonances as a function of waveguide length, and 
wherein the length of said waveguide is equal to one of the resonant lengths ." As claims 
60 and 61 depend from allowable claim 59 and cite additional structure, they too are 
allowable for analogous reasons. 

The Eckhouse reference does not teach or suggest using a waveguide as recited by 
amended independent claim 66, having an index of refraction greater than 1.4 and 
adapted to be in optical contact with the patient's skin, said waveguide having a larger 
area at a radiation receiving surface than at a radiation output surface, and wherein said 
waveguide has curved sides between said radiation receiving and output surfaces. 

The Eckhouse reference does not teach using an additional reflector to reduce 
photon loss as recited by amended independent claim 67: "having an index of refraction 
greater than 1.7 and . . . having side walls between said surfaces wherein said walls are 
substantially uncoated . . . [and] a plurality of reflectors spaced apart from each of said 
walls to reflect photons from said source back through said walls." 

The Eckhouse reference does not teach or suggest a "waveguide . . . having a 
surface in contact with the patient's skin which is patterned to control the delivery of 
photons to the patient's skin," as recited in claim 69. 

Amended claim 70 is patentably distinct over Eckhouse, because the Eckhouse 
reference does not teach or suggest using a waveguide as recited by independent claim 
70, "wherein said waveguide and said reflective mechanism are each positioned 
substantially in point contact to said source ." As discussed above in conjunction with 
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claim 1, Eckhouse discloses a flash tube located at one focus of the ellipse such that the 
flash tube is spaced apart from both the reflector and the waveguide. 

As discussed above in conjunction with claims 1 and 70, amended claim 74 and 
new claim 99 are not anticipated by Eckhouse. 

Claim 84 has been amended to recite "waveguide includes an inner surface and an 
outer surface; and a reflective mechanism disposed on said outer surface." Eckhouse 
does not disclose a unitary component with the lamp passing through an opening formed 
therein. Although Fig. 12 of Eckhouse shows "A doped optical fiber 105 is wound 
around lamp 102," Eckhouse's device does not include an inner surface and an outer 
surface; and a reflective mechanism disposed on said outer surface. 

Applicants have cancelled claims 2 and 41. 

Eckhouse does not teach or even suggest that the waveguide length can be 
selected to enhance the uniformity of the optical output and maximize (by lessening 
radiation losses) the ratio of heat production on a melanin target in the skin at a depth to 
the heat production at the basal layer. Because Eckhouse does not disclose or teach the 
recited features of the claimed invention, Applicants believe that Eckhouse does not 
anticipate, or render obvious, the claimed invention. Accordingly, Applicants 
respectfully request reconsideration and withdrawal of the rejection over Eckhouse. 

Rejections under 35 U.S.C. § 103(a) 
A Claims 28-30 and 70-72 

Claims 28-30 and 70-72 are rejected under 35 USC § 103(a) as being 
unpatentable over Eckhouse ('478) in combination with Currey. 

As amended claim 28 recites "a unitary concave surface to uniformly treat an area 
of the patient's skin proximate to said concave surface." It is respectfully submitted that 
Currey does not teach a waveguide having a unitary surface due to the requirement of a 
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vacuum channel in the middle of the waveguide. Additionally claims 28-30 depend from 
allowable amended claim 1, and cite additional structure, they too are allowable for 
analogous reasons. 

Claim 70 was amended to include a waveguide and a reflective mechanism each 
positioned substantially in point contact to said source. Neither Currey nor Eckhouse 
disclose the waveguide and reflective mechanism positioned as recited by claim 70. 
Accordingly, claim 70, as well as dependent claims 71 and 72 are patentably distinct over 
the references. 

As discussed above in conjunction with claim 28, new claims 100-101, reciting 
"unitary concave surface," are patentably distinct over Eckhouse in view of Currey. 

Hence, both Eckhouse and Currey fail to meet all of the limitations of claims 28- 
30 and 70-72 and new claims 100-101. Because both Eckhouse and Currey do not 
disclose or teach all of the features of the claimed invention, Applicants believe that the 
references do not anticipate or render obvious the claimed invention and respectfully 
request that the Examiner reconsider and withdraw the rejections under Eckhouse and 
Currey. 

B. Claims I 4, 10, 47, and 52 

Claims 1, 4, 10, 47, and 52 are rejected under 35 USC § 103(a) as being 
unpatentable over Eckhouse ('478) in combination with Anderson et al. ('041). 
Applicants respectfully disagree with these rejections. Based on the following remarks 
and claim amendments, Applicants respectfully request reconsideration and withdrawal 
of the rejection of claims 1, 4, 10, 47, and 52. 

As discussed above, the Eckhouse ('478) reference does not teach or suggest 
using a waveguide, wherein the uniformity of an optical output from the apparatus is 
enhanced and the radiation losses are lessened by . . . being positioned adjacent the lamp 
to reduce a gap formed between said second surface and the lamp and the distance 
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between the first and second surfaces of said waveguide being of a selected length , as 
recited by claims 1 and 47. 

The discrepancies of Eckhouse ('478) are not overcome by combination with 
Anderson et al. ('041). Anderson et al. ('041) discloses a laser illuminator including a 
differential optical radiator and a laser fiber with a diffusively reflective coating disposed 
within the differential optical radiator. 

Since the optical radiation source of Anderson is a laser coupled into optical 
fibers and the optical radiation source of Eckhouse is a lamp reflected into a waveguide, 
and the Anderson radiator is "approximately equal to the length of the cavity to be 
irradiated" it difficult to see how the device of Eckhouse could be combined with the 
optical radiator of Anderson. Because the non-uniformities in Eckhouse and Anderson 
arise from different sources, in Anderson the radiator and coupling to a fiber laser, and in 
Eckhouse the optical output of the lamp, there would be no motivation to employ 
Anderson's diffuse reflector with the device of Eckhouse. 

To provide uniformity, Anderson relies on: 

"Generally, the optical characteristics of the radiator should be as 
follows. Diffusive reflectivity should be high in comparison to transmissivity, so 
that internal reflection and the concomitant uniformity of the transmitted light is 
maximized. Absorption should be minimized to prevent heat build up and to 
maximize efficiency. The desired optical properties can be imparted to the 
radiator by depositing, for example, paint or other pigment, quartz or alumina 
powder, or other metal powder, in or on the wall of the radiator. Generally, 
reflectivity in an area is increased by increasing the amount of deposited 
material," (Column 5 lines 47- 57) to provide uniform output. 

The "diffusive reflectivity" of Anderson would not minimize radiation losses as is 
advantageously provided by Applicants device. 

As the Examiner has pointed out in the Office Action mail July 13, 2004, the 
device of Anderson operates in a region where H»B. By relying on a waveguide which 
maximizes internal reflection and having a length H»B, the device of Anderson does 
not teach " being of a length selected to enhance uniformity of an optical output from 
the apparatus and to substantially lessen radiation losses ," as recited in claim 
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1. (Emphasis Added) In contrast, Applicants use in some embodiments "short 
waveguides when their length H«B, the length of the waveguide should be close to the 
lengths for resonance HI, H2, H3, H4." (Applicants' Specification page 29 line 16-17) 

It is not clear from the Office Action where Anderson's diffuse reflector would 
be employed with the device of Eckhouse to produce Applicants' device as claimed. 
One source of non-uniformity in Anderson's device is the shape of the radiator, and this 
non-uniformity is minimized by controlling absorption reflectivity and transmissivity and 
utilizing reflections to obtain uniformity instead of configuring the parameters of the 
waveguide including length and index of refraction for uniform output and to minimize 
the number of reflections in some embodiments of the Applicants' invention. 

Furthermore, neither Eckhouse nor Anderson recognize the advantages of 
selecting waveguide length to lessen radiation losses as recited by independent claims 1 
and 47, and, therefore dependent claims 4, 10 and 52. Since neither Eckhouse ('478) nor 
Anderson ('041) disclose or teach all of the limitations of the claimed invention, 
Applicants believe that the cited references do not anticipate or render obvious the 
claimed invention and respectfully request that the Examiner reconsider and withdraw the 
rejections of claims 1, 4, 10, 47, and 52. 

C Claims 1,4, 13, 47, and 48 

Claims 1, 4, 13, 47, and 48 are rejected under 35 U.S.C 103(a) as being 
unpatentable over Eckhouse ('478) in combination with Hollnagel. Applicants have 
cancelled claim 13. 

Hollnagel discloses an instrument containing a source of radiation and a quartz 
rod, which is coated with a metallic reflective material, for conveying the rays from the 
source. Hollnagel shows a lamp centered in a cavity (Figs. 2 and 3) and does not reduce 
the gap between the lamp and the waveguide. Hollnagel is silent on the placement of the 
long quartz rod relative to the lamp, does not disclose selecting the length of the rod for 
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any purpose and is unconcerned about enhancing the uniformity of the output of the 
dental illuminating unit which is not used for treating a patient's skin. 

Applicants believe that neither Eckhouse nor Hollnagel, either alone or in 
combination teach or even suggest that the waveguide length can be selected to enhance 
the uniformity of the optical output and lessening radiation losses. Accordingly, 
Applicants respectfully request reconsideration and withdrawal of the rejection over 
Eckhouse in combination with Hollnagel. 



In summary, the above-identified patent application has been amended and 
reconsideration is respectfully requested for all the reasons set forth above. In the event 
that the amendments and remarks are not deemed to overcome the grounds for rejection, 
the Examiner is kindly requested to telephone the undersigned representative to discuss 
any remaining issues. 



CONCLUSION 



Respectfully submitted, 
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